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(57) ABSTRACT

A tool for controlling an offset between two stops, includes:
a body which includes an extension with an end configured
to abut against one of the stops, a sliding rule that is
configured to slide in a longitudinal direction in relation to
the body and which has an end configured to bear against the
other stop, the sliding rule being shifted in a transversal
direction in relation to the extension, and a system config-
ured to control the displacement of the sliding rule in
relation to the body.

7 Claims, 2 Drawing Sheets
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1
METHOD FOR CONTROLLING AN OFFSET
BETWEEN TWO STOPS AND TOOL FOR
CONTROLLING AN OFFSET BETWEEN
TWO STOPS

FIELD OF THE INVENTION

The present invention relates to a method for controlling
an offset between two stops and a tool for controlling an
offset between two stops.

BACKGROUND OF THE INVENTION

FIGS. 1A, 1B, 2A and 2B represent a first stop 10 integral
with a first support 12 connected to a frame and a second
stop 14 integral with a second support 16 connected to a
door hinged relative to the frame.

The first stop 10 and the second stop 14 have a first
contact surface 10S and a second contact surface 148,
respectively, these contact surfaces 10S and 14S being
configured to be in contact against one other when the door
is in the closed position.

The first and second contact surfaces 10S and 14S are
substantially planar and their contact plane is hereinafter
referred to as the reference plane P.

According to one configuration, the first contact surface
10S has an elongated shape delimited by a first edge 18.1
and second edge 18.2. The first and second edges 18.1 and
18.2 are symmetrical in relation to a first central axis X.

For the remainder of the description, a Z-direction of
offset corresponds to a direction perpendicular to the first
central axis X and contained in the reference plane P.

According to embodiment configuration, the second stop
14 is a cylindrical pellet which comprises a cylindrical
periphery 20. The second contact surface 14S is disc-shaped
and comprises a second central X' axis parallel to the first
central axis X.

Optimally, the second surface contact 14S must be posi-
tioned centrally relative to the first surface 108, as illustrated
in FIGS. 1A and 1B. Thus, the first and second central X and
X' axes coincide.

However, as illustrated in FIGS. 2A and 2B, the first and
second contact surfaces 10S and 14S are generally offset in
the Z-direction of offset, the first and second central axes X
and X' being separated by a so-called offset distance E.

This offset E must be less than or equal to +/-1 mm in the
case of an aircraft door stop.

Controlling this offset E is not easy because the space
around the first and second stops 10 and 12 is confined, the
door being in the closed position during the control.

According to the prior art, there is no tool enabling a
simple, reliable and practical control of the offset.

BRIEF SUMMARY OF THE INVENTION

The present invention seeks to address this shortfall.

For this purpose, the invention relates to a tool for
controlling an offset between two stops, wherein the tool
comprises a body, a sliding rule and a system for controlling
a displacement of the sliding rule in relation to the body, the
sliding rule comprising an end configured to abut against a
first stop of the two stops, the body comprising a guide
configured to allow the sliding rule to slide in a longitudinal
direction and an extension that includes an end configured to
abut against a second stop of the two stops, the guide and the
extension being offset in relation to one another in a trans-
versal direction perpendicular to the longitudinal direction.
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This tool makes it possible to simply and efficiently
control if the offset is less than or equal to a tolerance value.

Advantageously, the end of the extension has a shape
configured to cooperate with a shape of the second stop.
According to an embodiment, the end of the extension
comprises a circular arc-shaped notch with a diameter equal
to the diameter of the second stop in the shape of a
cylindrical pellet.

Preferably, the end of the sliding rule is pointed in shape.

According to another feature, the control system is con-
figured to measure the displacement of the sliding rule
relative to the body. According to an embodiment, the
control system comprises graduations on the sliding rule and
at least one mark on the body, configured to cooperate with
the graduations of the sliding rule.

According to another feature, the tool comprises a handle
connected to the body.

The invention also relates to a method for controlling an
offset between a first stop and a second stop, the first stop
comprising a first contact surface delimited according to a
direction of offset by a first edge and by a second edge, the
second stop comprising a second contact surface delimited
in the direction of offset by a first edge and by a second edge.

The method is characterized in that it comprises of the
following steps:

determination of a deviation between a first distance in the
direction of offset, in a first position, between the first edge
of the first stop and the first edge of the second stop and a
second distance in the direction of offset, in a second
position diametrically opposite to the first position, between
the second edge of the first stop and the second edge of the
second stop, and

controlling that the deviation is less than or equal to twice
a tolerance value.

The invention also relates to a method for measuring an
offset between a first stop and a second stop, the first stop
comprising a first contact surface delimited according to a
direction of offset by a first edge and by a second edge, the
second stop comprising a second contact surface delimited
in the direction of offset by a first edge and by a second edge.

The method is characterized in that it comprises of the
following steps:

performing a first measurement in the direction of offset,
in a first position, between the first edge of the first stop and
the first edge of the second stop,

performing a second measurement in the direction of
offset, in a second position diametrically opposite to the first
position, between the second edge of the first stop and the
second edge of the second stop,

determination of an offset value that is equal to half the
difference between the first measurement and the second
measurement.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages will become apparent from
the following description of the invention, given by way of
example only, with reference to the accompanying drawings
in which:

FIG. 1A is side view of two stops, which illustrates the
context of the invention,

FIG. 1B is a front view of the two stops shown in FIG. 1A,

FIG. 2A is a side view of two stops, which illustrates an
offset,

FIG. 2B is a front view of the two stops shown in FIG. 2A,

FIG. 3 is a tool for measuring an offset that illustrates an
embodiment of the invention,
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FIG. 4 is a sectional view of the tool shown in FIG. 3,

FIG. 5 is a perspective view of a sliding rule of the tool
illustrated in FIG. 3,

FIG. 6 is a perspective view of a body of the tool
illustrated in FIG. 3,

FIG. 7 is a side view of two stops and a tool for measuring
an offset during a first measurement, and

FIG. 8 is a side view of the two stops and the tool for
measuring an offset, shown in FIG. 7 during a second
measurement.

DETAILED DESCRIPTION

In FIGS. 3, 4, 7 and 8, item 22 represents a tool for
controlling an offset between a first stop 24 and a second
stop 26. The first and second stops 24 and 26 are approxi-
mately aligned in a Y-direction of offset.

According to a configuration, the first stop 24 is integral
with a support 28 connected to a frame of an aircraft and the
second stop 26 is integral with a support 30 connected to a
door hinged relative to the frame.

The first stop 24 and the second stop 26 comprise a first
contact surface 24S and a second contact surface 268,
respectively, configured to be in contact against one other
when the door is in the closed position.

The first and second contact surfaces 24S and 26S are
substantially planar and their contact plane is referred to as
reference plane P. The reference plane P is substantially
perpendicular to the Y-direction of offset.

According to an embodiment, the first contact surface 24S
is elongated in shape. Thus, the first contact surface 24S is
delimited by a first edge 32.1 and a second edge 32.2 which
are symmetrical in relation to a first central axis X.

According to this configuration, a Z-direction of offset is
parallel to the plane P and perpendicular to the first central
axis X.

According to an embodiment, the second stop 26 is a
cylindrical pellet and comprises a cylindrical periphery 34.
The second contact surface 26S is disc-shaped.

In the Z-direction of offset, the second stop 26 is delimited
by a first edge 36.1 and a second edge 36.2. In the case of
a second stop 24 in the shape of a cylindrical pellet, the first
and second edges 36.1 and 36.2 are circular arcs.

Regardless of the shape of the first and second contact
surfaces 24S and 26S of the stops 24 and 26, in a first
Z-direction of offset, the first stop 24 comprises a first edge
32.1 and a second edge 32.2 arranged on either side of a first
central axis X and the second stop 26 comprises a first edge
36.1 and a second edge 36.2 arranged on either side of a
second central axis X'.

The first and second edges 36.1 and 36.2 are offset in
relation to the first and second edges 32.1 and 32.2, respec-
tively, in the Y-direction of offset perpendicular to the
Z-direction of offset.

The distance between the first and second central axes X
and X' corresponds to the offset E.

This offset E must be less than or equal to a tolerance
value. In the case of an aircraft door, the tolerance value is
+/-1 mm.

As illustrated in FIG. 3, the tool 22 comprises a body 38,
a sliding rule 40, and a sliding connection 42 connecting the
body 38 and the sliding rule 40. The sliding connection 42
is configured to allow the sliding rule 40 to move in a
longitudinal direction 44.

According to an embodiment illustrated in FIG. 5, the
sliding rule 40 has a constant rectangular cross section in a
plane perpendicular to the longitudinal direction 44. Thus,
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the sliding rule 40 comprises a first face 46, a second face
48 parallel to the first face 46 and two edges 50 connecting
the first and second faces 46 and 48. The sliding rule 40
extends from a first end 52 to a second end 54.

The first end 52 is configured to abut against one of the
two stops 24 or 26. Advantageously, the first end 52 has a
pointed shape to obtain a point contact or near a point
contact.

Preferably, the second end 54 of the sliding rule 40
includes a head 56 to handle (pull or push) the sliding rule
40. According to an embodiment, the head 56 has a cross
section larger than the rest of the sliding rule 40 to provide
a bearing surface 58 configured to be handled by a finger of
an operator.

Advantageously, the first face 46 of the sliding rule 40
comprises graduations 60.

According to an embodiment visible in FIG. 6, the body
38 comprises a guide 62 configured to receive the sliding
rule 40 and to allow it to slide in the longitudinal direction
44 and an extension 64 which has an end 66 configured to
abut against one of the two stops 24 or 26.

The guide 62 and the extension 64 are offset in a trans-
versal direction perpendicular to the longitudinal direction
44 by a distance that approximately corresponds to the offset
between the first edge 32.1 and the first edge 36.1 or the
second edge 32.2 and the second edge 36.2. For the remain-
der of the description, a measuring plane is parallel to the
longitudinal and transversal directions.

According to an embodiment, the guide 62 comprises a
U-shaped groove 68 and 70 flanges arranged on each side of
the groove 68 and oriented towards one another so as to
partially close the groove 68. The groove 68 and the flanges
70 define a slot with a rectangular cross section equal to an
operational clearance near that of the sliding rule 40.

Advantageously, the operational clearance between the
guide 62 and the sliding rule 40 allows the sliding rule 40 to
be maintained stationary relative to the guide 62 if the
sliding rule 40 is not handled.

According to another feature, at least one of the flanges 70
comprises at least one mark 72 that cooperates with gradu-
ations 60 of the sliding rule 40. For this purpose, the sliding
rule 40 is inserted into the guide 62 so that the first face 46
of the sliding rule 40 bearing the graduations 60 is oriented
toward the flanges 70 in order to be visible. Preferably, one
of the flanges 70 comprises a plurality of marks 72 that
forms a vernier with the graduations 60.

According to an embodiment, the guide 62 is parallelepi-
ped. Preferably, the extension 64 is positioned offset in the
longitudinal direction 44 and bears against the face of the
guide 62 at which point the groove 68 opens.

Preferably, the end 66 of the extension 64 has a shape
configured to cooperate with the shape of one of the stops.
According to a configuration, the end 66 of extension 64
comprises a notch 74 in the shape of a circular arc whose
diameter is equal to the diameter of the cylindrical periphery
34 of the second stop 26. This configuration allows for better
positioning of the tool 22 relative to the stops 24 and 26,
notably by positioning the tool 22 so that the generatrix of
the circular arc 74 is in contact with the cylindrical periphery
of the stop 26.

Additionally, the end 52 of the sliding rule 40 and the
centre of the circular arc of the notch 74 are positioned in the
measuring plane.

According to another feature, the tool 22 comprises a
handle 76 connected to the body 38. This handle 76 is of
sufficient length to ensure a proper grasp of the tool from an
open area, away from the stops 24 and 26.
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According to a configuration, the handle 76 is parallel to
the transversal direction.

Preferably, the handle 76 is connected to the body 38 so
as to render the graduations 60 visible from the end of the
handle 76.

Regardless of the variant, the tool 22 comprises a body 38,
a sliding rule 40, the body 38 comprising a guide 62
configured to allow the sliding rule 40 to slide in a longi-
tudinal direction 44 and a control system configured to
control that the offset is less than a tolerance value. Prefer-
ably, the control system is configured to control that the
displacement of the sliding rule 40, in relation to the body
38 between two diametrically opposed measurements and
positioned parallel to the direction of offset, is less than
twice the tolerance value of the offset. According to an
embodiment, the body 38 comprises at least a first mark and
the sliding rule 40 comprises at least a second mark.
According to a configuration, the first and second marks are
aligned when the offset is zero and are shifted in the
presence of an offset.

Preferably, the control system is configured to measure
the displacement of the sliding rule 40 in relation to the body
38 thanks to the graduations 60 and the mark(s) 72 and thus
measure the value of the offset.

The offset control process of the stops 24 and 26 and using
the tool 22 is as follows:

Firstly, as illustrated in FIG. 7, a first measurement is
made of a first offset between the first edge 36.1 and the first
edge 32.1 using the tool 22. To do this, the end 66 of the
extension 64 of the body 38 is placed against the second stop
26. The tool must be properly oriented so that the longitu-
dinal direction 44 is aligned with the Z-direction of offset.
This positioning is facilitated owing to the circular arc-
shaped notch 74 provided at the extremity of the end 66 of
the extension 64 which cooperates with the cylindrical
periphery 34 of the second stop 26. Next, the sliding rule 40
is pushed so that its end 52 is in contact with the first stop
24. Owing to the graduations 60 and the mark(s) 72, it is then
possible to read the first measurement that corresponds to
the offset between the first edge 36.1 and the first edge 32.1.
If necessary, the tool 22 is withdrawn from the stops 24 and
26, taking care not to push or pull the sliding rule 40 to
facilitate reading of the first measurement.

Secondly, as illustrated in FIG. 8, a second measurement
of'a second deviation between the second edge 36.2 and the
second edge 32.2 is made by placing the tool 22 in a position
diametrically opposite to that occupied during the first
measurement.

As previously, the end 66 of the extension 64 of the body
38 is applied against the second stop 26 by ensuring that the
tool is properly oriented.

Next, the sliding rule 40 is pushed so that its end 52 is in
contact with the first stop 24. Owing to the graduations 60
and the mark(s) 72, it is then possible to read the second
measurement that corresponds to the deviation between the
second edge 36.2 and the second edge 32.1. If necessary, the
tool 22 is withdrawn from the stops 24 and 26, taking care
not to push or pull the sliding rule 40 to facilitate the
measurement.

Finally, the value of the offset is determined. The value of
the offset is equal to the average of the first and second
measurements (which also corresponds to half the difference
between the first measurement and the second measure-
ment).

According to a simplified procedure, the tool 22 is posi-
tioned in a first position. The end 66 of the extension 64 of
the body 38 is applied against the second stop 26, then the
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sliding rule 40 is pushed so that its end 52 is in contact with
the first stop 24. A mark straddling the guide 62 and the
sliding rule 40 is made.

Next, the tool 22 is positioned in a second position
diametrically opposite to the first position, the first and
second positions being aligned in the direction of offset. The
end 66 of the extension 64 of the body 38 is applied against
the second stop 26, then the sliding rule 40 is pushed so that
its end 52 is in contact with the first stop 24. Finally, the
deviation between the first part of the mark placed on the
guide 62 and the second part of the mark placed on the
sliding rule 40 is controlled to ensure that it is less than or
equal to twice the tolerance value. According to this sim-
plified procedure, the offset is not measured. A control is
performed simply to determine if it is less than or equal to
the tolerance value.

Alternatively, the deviation between the first part placed
on the guide 62 and the second part of the mark placed the
sliding rule 40 is measured to determine the offset value.
This offset value is equal to half of the deviation between the
two parts of the mark.

While at least one exemplary embodiment of the present
invention(s) is disclosed herein, it should be understood that
modifications, substitutions and alternatives may be appar-
ent to one of ordinary skill in the art and can be made
without departing from the scope of this disclosure. This
disclosure is intended to cover any adaptations or variations
of the exemplary embodiment(s). In addition, in this disclo-
sure, the terms “comprise” or “comprising” do not exclude
other elements or steps, the terms “a” or “one” do not
exclude a plural number, and the term “or” means either or
both. Furthermore, characteristics or steps which have been
described may also be used in combination with other
characteristics or steps and in any order unless the disclosure
or context suggests otherwise. This disclosure hereby incor-
porates by reference the complete disclosure of any patent or
application from which it claims benefit or priority.

The invention claimed is:

1. A tool for controlling an offset between two stops, the
tool comprising:

a body;

a sliding rule; and

a system for controlling a displacement of the sliding rule

in relation to the body, the sliding rule comprising an
end configured to abut against a first stop of the two
stops, the body comprising a guide configured to allow
the sliding rule to slide in a longitudinal direction and
an extension that includes an end configured to abut
against a second stop of the two stops, the guide and the
extension being offset in relation to one another in a
transversal direction perpendicular to the longitudinal
direction, wherein the end of the extension comprises a
notch in the shape of a circular arc with a diameter
equal to the diameter of the second stop in the shape of
a cylindrical pellet.

2. The tool according to claim 1, wherein the end of the
sliding rule has a pointed shape.

3. The tool according to claim 1, wherein the control
system is configured to measure the displacement of the
sliding rule in relation to the body.

4. The tool according to claim 3, wherein the control
system comprises graduations on the sliding rule and at least
one mark on the body configured to cooperate with the
graduations of the sliding rule.

5. The tool according to claim 1, wherein the tool com-
prises a handle connected to the body.
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6. A method for controlling an offset between a first stop
and a second stop, the first stop comprising a first contact
surface delimited in a direction of offset by a first edge and
by a second edge, the second stop comprising a second
contact surface delimited in the direction of offset by a first 5
edge and by a second edge, the method comprising:

determining a deviation between a first distance in the

direction of offset, in a first position, between the first
edge of the first stop and the first edge of the second
stop and a second distance in the direction of offset, in 10
a second position diametrically opposite to the first
position, between the second edge of the first stop and
the second edge of the second stop and a step of
controlling that the deviation is less than or equal to
twice a tolerance value. 15

7. A method for measuring an offset between a first stop
and a second stop, the first stop comprising a first contact
surface delimited in a direction of offset by a first edge and
by a second edge, the second stop comprising a second
contact surface delimited in the direction of offset by a first 20
edge and by a second edge, to the method comprising:

performing a first measurement in the direction of offset,

in a first position, between the first edge of the first stop
and the first edge of the second stop;

performing a second measurement in the direction of 25

offset, in a second position diametrically opposite to the
first position, between the second edge of the first stop
and the second edge of the second stop;

determining a value of offset that is equal to half the

difference between the first measurement and the sec- 30
ond measurement.
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